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(54) Valve-gated injection moulding device 

(57) The invention relates to a valve-gated injection 
moulding device, wherein the actuating device of the 
valve pin comprises a lirst arm (21) and a second arm 

(23) . The first arm is hingingly connected in a first end 

(24) to the rearward end of the valve pin (9). The second 
end (25) of the first arm (21) is hingingly connected to 
displacement means, which can be moved along a 
radial displacement trajectory. The second arm (23) is 
with its first end (26) hingingly connected to the midpoint 
of the first arm (21). The second end (27) of the second 
arm (23) is connected in a fixed hingepoint to a support 
of the injection moulding device. In this way, using a 
radial actuating device, only an axial force is exerted on 
the valve pin. The stroke of the valve pin (9) can easily 
be adjusted from outside the mould by increasing or 
decreasing the stroke of the piston. The actuating 
device accord ng to the present invention is relatively 
small, and does not require a large re-routing of the melt 
passage (7) as it is positioned radially outwardly from 
the longitudinal centre line of the valve pin (9). It can be 
operated from outside the mould. The adjustment of the 
height of the valve pin (9) can take place outside the 
mould. 
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Description 

The invention relates to valve-gated injection moulding 
device comprising 

5 

- a nozzle with an elongated melt passage with a for- 
ward end and a rear end, 

a gate located at the forward end of the nozzle, 

- a valve pin mounted in the melt passage and being 
movable in the axial direction thereof, the valve pin w 
having a tip tor closing off the gate and a rear end 
and, 

- an actuating device mounted on a support structure 
of the injection moulding device and connected with 
the rear end of the valve pin for moving the valve pin is 
in the axial direction. 

Such a valve-gated injection moulding device is 
known from EP-A-282 999. In the known injection 
moulding device, a mechanically actuated valve pin is 20 
used for opening and closing the gate in a so-called hot- 
runner injection moulding device. In the hot-runner 
device, heating elements are provided along the melt 
passage of the nozzle for maintaining the thermoplastic 
material which is to be injected through the gate into an 25 
injection cavity, in a molten state. The valve pin is 
guided in a guide bushing which also functions as a seal 
for the thermoplastic material. Therefore there is very lit- 
tle play between the valve pin and the guide bushing 
such as to maintain a sufficient seal (for instance at a 4 30 
millimetre diameter of the valve pin, only 0,005 millime- 
tre play can be allowed. The valve pin should be very 
accurately guided to avoid jamming of the valve pin. 
Thereto it is very important to only load the valve pin in 
an axial direction and to avoid exerting radial forces 35 
thereon. Radial forces exerted on the valve pin cause a 
friction which should be overcome, requiring more 
energy in the actuating means for the valve pin, may 
cause stick-slip phenomena, inaccurate positioning of 
the valve pin, wear, etc. As the guide bushing of the 40 
valve pin cannot be lubricated, the avoidance of radial 
forces is very important. During the high operating tem- 
peratures (200-300°C) most lubricants will flow out of 
the lubrication gap, and can leak into the molten ther- 
moplastic material causing contamination. as 

In the known actuating device of the valve pin as 
shown in EP-A-0 282 999. the rearward end of the valve 
pin is cylindrical and is received into a U-shaped bracket 
of a lever which radially extends towards the valve pin. 
By pivoting the lever around a pivot point, the valve pin so 
can be moved in the axial direction, while the cylindrical 
surface of the valve pin head slides with respect to the 
actuating surfaces of the U-shaped bracket at the end of 
the lever. The known actuating device has as a disad- 
vantage that radial forces are still exerted on the valve ss 
pin head. Accurate guiding of the rearward end of the 
valve pin is not possible. Furthermore, the stroke of the 
valve pin is limited and cannot be easily adjusted to pre- 


vailing process conditions after mounting the nozzle in 
the cavity plate. 

It is also known to provide actuating devices which 
are axially aligned with the valve pin. These systems 
have as a disadvantage that adjustment of the valve pin 
height after mounting in the cavity plate is no longer 
possible. Furthermore is a large space above the nozzle 
required for such axially aligned systems. For single- 
nozzle systems which are directly connected to the 
injection moulding device, this space is not available. 

it is an object of the present invention to provide a 
valve-gated injection moulding device having a compact 
actuating device for the valve pin, which can easily be 
adjusted after mounting in a cavity plate of an injection 
moulding cavity. 

It is a further object of the present invention to pro- 
vide an actuating device which to a large extent avoids 
radial forces to be exerted on the valve pin and allows 
for accurate guiding and positioning of the valve pin. 
Thereto the injection moulding device according to the 
present invention is characterized in that, the actuating 
device comprises a first arm which with a first end is 
hingingly attached to the rear end of the valve pin, and 
with a second end higingly is attached to drive means 
which are movable along a radial displacement trajec- 
tory, and a second arm with a first end which is hingingly 
attached to the first arm, and with a second end which 
is hingingly attached to the support structure in a fixed- 
position hinge-point, the fixed position hingepoint and 
the second end of the first arm being located on a line 
substantially parallel to the radial displacement trajec- 
tory, and the first end of the first arm and the fixed posi- 
tion hingepoint being located on a line substantially 
parallel to the centre line of the valve pin. 

In this way, using a radial actuating device, only an 
axial force is exerted on the valve pin. The stroke of the 
valve pin can easily be adjusted from outside the mould 
by increasing or decreasing the stroke of the piston. The 
actuating device according to the present invention is 
relatively small, and does not require a large re-routing 
of the meft passage as it is positioned radially outwardly 
from the longitudinal centre line of the valve pin. It can 
be operated from outside the mould. The adjustment of 
the height of the varve pin can take place outside the 
mould. 

Preferably the first end of the second arm is con- 
nected to substantially the midpoint of the first arm, the 
length of the second arm being substantially equal to 
half the length of the first arm. 

An embodiment of the valve-gated injection mould- 
ing device according to the present invention will be 
illustrated by way of example with reference to the sole 
accompanying drawing. 

The figure shows a cross-sectional view of a part of 
a valve-gated injection moulding device 1. In the injec- 
tion moulding device, a nozzle 3 is placed in a cavity 
plate 2. At its bottom end, the nozzle 3 comprises a gate 
4 which terminates in a mould cavity, the details of 
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which are not shown in the figure. The nozzle 3 com- 
prises a central melt passage 7. From an injection 
moulding machine, which is not shown in this figure, 
molten thermo-plastic material is transferred via an 
upstream melt passage 8 towards the melt passage 7. 5 
Heating elements 6 extend around the melt passage 7 
for maintaining the thermoplastic material in a molten 
state. When the mould cavity has been filled with molten 
thermoplastic material, a valve pin 9 can be moved 
along an axial direction of the melt passage 7. In the fig- w 
ure, the axial direction is the direction along the centre 
line 14. The valve pin 9 is guided in a guide bushing 
which also acts as a sealing element for the molten ther- 
moplastic materia] After solidification of the molten 
thermoplastic material in the mould cavity, the injection 75 
moulded objects can be removed therefrom, and the 
valve pin 9 can be retracted to open the gate 4 such that 
molten thermoplastic material can be introduced into 
the mould cavity. 

As can be seen in the sole figure, the valve-pin 20 
head 16 is received in a connecting member 17. The 
connecting member 17 is hingingly connected to an 
actuating device 20, comprising a cylinder 28. The con- 
necting member 17 fits with a large play into an axial 
bore without engaging the side walls of said bore. As no 25 
radial forces are exerted on the connecting member 17 
by the actuating device 20 according to the present 
invention, the connecting member 17 does not have to 
be supported in the radial direction by the walls of the 
axial bore and can freely and accurately be displaced. 30 

The actuating device 20 comprising a first arm 21 
and a second arm 23. The first end 24 of the first arm 21 
is hingingly connected to the connecting member 17 at 
the rear end of the valve pin 9. The second end 25 of the 
first arm 21 is hingingly connected to the end of a piston 35 
rod 29 of actuating cylinder 28. A second arm 23 is with 
its first end 26 connected to the midpoint of the first arm 
21. The second end 27 of the second arm 23 is con- 
nected to a fixed hingepoint on the support of the injec- 
tion moulding device. 40 

The actuating device according to the present 
invention rotates the line of action on the connecting 
member 17, which line of action is originally located 
along the displacement trajectory 31 of the piston rod 
29, by 90° such that it is located along the centre line 1 4. 45 
As can be seen in the sole figure, radial displacement of 
the second end 25 of the first arm 21, causes the first 
end 24 of the first arm, which is connected to the con- 
necting member 17, to move along the direction of the 
centre line 1 4 of the valve pin 9 upon displacement of so 
the piston rod 29 along the radial displacement trajec- 
tory 31. No radial forces are exerted on the connecting 
member 17 during such axial movement thereof. 

Claims 5s 


- a nozzle (3) with an elongated melt passage (7) 
with a forward end and a rear end, 

- a gate (4) located at the forward end of the noz- 
zle (3), 

a valve pin (9) mounted in the melt passage 
and being movable in the axial direction 
thereof, the valve pin having a tip for closing off 
the gate and a rear end (16) and, 

- an actuating device (20) mounted on a support 
structure of the injection moulding device and 
connected with the rear end (16) of the valve 
pin (9) for moving the valve pin in the axial 
direction, characterized in that, the actuating 
device comprises a first arm (21) which with a 
first end (24) is hingingly attached to the rear 
end (16) of the valve pin (9), and with a second 
end (25) hingingly is attached to drive means 
(28,29) which are movable along a radial dis- 
placement trajectory (31), and a second arm 
(23) with a first end (26) which is hingingly 
attached to the first arm (21), and with a sec- 
ond end (27) which is hingingly attached to the 
support structure in a fixed-position hingepoint, 
the fixed position hingepoint and the second 
end (25) of the first arm (21) being located on a 
line substantially parallel to the radial displace- 
ment trajectory (31), and the first end (24) of 
the first arm (21) and the fixed position hinge- 
point being located on a line substantially par- 
allel to the centre line (14) of the valve pin (9). 

2. Valve gated injection moulding system according to 
claim 1 , the first end (26) of the second arm (23) 
being connected to substantially the midpoint of the 
first arm (21), the length of the second arm (23) 
being substantially equal to half the length of the 
first arm (21). 

3. Valve gated injection moulding device according to 
claim 1 or 2, the actuating device (20) comprising a 
cylinder (28) with a piston rod (29) located along the 
radial displacement trajectory (31). 
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1. Valve-gated injection moulding device (1) compris- 
ing 
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